The ratio of muon-capture rate to beta-decay rate in the trans1t10ns 16 0 (o+: ground) <-> 1 'N co-: 120 ke V) is calculated with realistic nuclear models and with an exact formalism for lepton wave functions. In contrast to the results with no ground-state correlation, the calculated ratio is strongly reduced in agreement with the experimental data. Our results are compatible with the PCAC hypothesis. The effects of the exchange currents are found to be not large. § l. Introduction Among vanous nuclear weak processes the o+ -0-transitions are unique transitions which are governed completely by the nuclear axial vector current. Their rates are, therefore, sensitive to the detailed dynamics of this current, and the transitions between 16 0 co+: ground) and 16 N co··: 120 ke V) are well-known.
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for muon-capture and beta-decay rates. However, the ratio ~V~/1V~ is rather strongly dependent on nuclear structure, because two nuclear matrix elements, (rr · r) and (rr. J'), * 1 in the o+ -o-transitions have generally different dependencies on the configuration mixing parameters. In the case of the lp-lh model in TDA, these dependencies coincide with each other accidentally, and nuclear model dependence of 1'V,j"\;V~ disappears practically. Also the finite-size effect of the nucleus and the higher order corrections in muon capture and beta decay are important.
In this paper, we show the nuclear structure effects explicitly, by adopting the random phase approximation (RP A) and Brown-Green models. The lepton matrix elements are treated as exactly as possible by using our latest formulas on muon capture and beta clecay, 131 ' 141 to have information on the value of gpjgA or the exchange current effects. § 2. Qualitative understanding of nuclear structure effects
To clarify the importance of the nuclear effects on 1V 1 j"\;Ve, we shall start with the follovving approximate formula:
where E 0 , aZ/ R, q and m are, respectively, the maximum energy of beta-particle, the Coulomb energy at nuclear surface, the neutrino momentum in muon capture and a nucleon mass.
In the RPA model, the o-state is expressed as
where "1! (p, h) is a creation operator for the lp-lh, while ,-1 (p, h) is an annihilation operator. The nuclear matrix elements are, therefore, expressed as
( :1) and (4) where we adopt the harmonic oscillator wave functions (b = 1. 75 fm). As 1s seen in Eqs. (3) and ( 4), the forward (backward) scattering amplitudes Xph ( Yph) affect the nuclear matrix elements (rr · r) and (rr · J') in the same (opposite) directions.
In TDA (Yph = 0), the (rr · J') term is larger than the <rr · r) term in the denomi- The effect of the 3p-3h states is, however, negligibly small if we adopt the Walker model. 191 They contribute to the renormalization of the amplitudes of the 1p-1h states. The matrix elements in Eqs. (3) and ( 4) In these models, the situation is almost the same as in RPA, and the ratio W,jW, reduces by 20~30% compared with that of TDA. For more quantitative discussion, we adopt our exact formalism for the muoncapture and beta-decay rates. 131 • 141 § 3. Nuclear finite size effects and higher order corrections
The importance of the nuclear finite size effects on lepton wave functions 1s well recognized again in Eq. (1). In the numerator, the muon-capture rate 1s reduced due to a smaller magnitude of the effective nuclear charge than that of the nuclear charge Z. In the denominator, the weight of the (o-· r) term is reduced, since it depends on Z. Consequently, the beta-decay rate in the denominator is enhanced because two matrix elements (o-· r) and (o-·17) are different in sign.
Such a cancellation also requires a careful investigation on the contributions from higher partial waves of the leptons, which we have taken into account in our formalism below. As is seen in Table J , the muon-capture rate decreases by about 10%, and the beta-decay rate increases by about 10%, if we take into account the finite nuclear charge distribution. Notice that the numerical values there are obtained with all higher order effects for both of the point and finite-size nucleus.
Formulas for the muon-capture and beta-decay rates arc, respectively, given in Refs. 13) and 14) as follows: 
and
Here, m is the mass of the nucleus. P and E are the momentum and energy of the electron, respectively. The quantum number IC ( = ± 1, ± 2, ···) specifies the orbital and total angular momenta of the electron and muon. GJC and FJC are large and small components of the radial wave functions for the electron or muon. hypothesis. It is noticed here that the variation of W 11 jWp due to one unit of change in gpjgA is of the same order of magnitude as that from one to another nuclear model. We also study the effect of possible exchange currents on the axial charge, <u · P). The ratios W,/Wp are given in Fig. 3 as functions of c, which enhances the <u · P) terms of Eq. (1) by a factor (1 +c). As is seen in Eq. (1), two terms in the transition amplitude for beta decay are destructive of each other.
Thus estimation of the effect due to the additional c<u · P) term depends strongly 
